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) Toner container and toner replenlshlnfl device. 



© A toner container (11) is rotatably mounted to a 
toner replenishing device for discharging toner there- 
to upon rotation of the toner container. The toner 
container (11) includes a cylindrical member (12) for 
containing toner to be discharged. A cap member 
(13) covers tfie mouth portion (16) of the cylindrical 
container (11) and is rotationally mounted thereon. A 
shutter (18) selectively closes an opening (17) of the 
cap member (13). When the toner container (11) is 
mounted to the toner replenishing device and 
rotationally driven thereby, the cap member (13) is 
prevented from rotation and the shutter (18) is 
opened to permit discharge of toner. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

This Invention relates to a toner container and 
a toner replenishing device for a copying machine, 
a facsimile or a printer, especially, to a container 
which rotates while being held in a toner replenish- 
ing device and to a toner replenishing device which 
rotates a toner container held thereby, to replenish 
toner. 

Description of the Related Art: 

Such a toner container and a toner replenishing 
device are disclosed in U.S. Patent 4,611,730, as 
shown in Fig. 7 (a). In this toner container 1, an 
opening which is formed on an end of a cylindrical 
member 2 is covered with a screw cap 3 during 
transportation or storage. The toner container is 
attached to the toner replenishing device after the 
toner container is shaken sufficiently and the cap 3 
is taken off. as shown in Figs. 7 (b) and (c). On a 
peripheral wall of this cylindrical member is formed 
a gear 4 which is supplied with a torque from the 
toner replenishing device. Furthermore, a spiral rib 
S extends along the inner wall of the cylindrical 
member 2 to gradually feed toner toward the 
mouth side of the cylindrical member in response 
to the rotation of the cartridge. 

Japanese Patent 63-50876 discloses a toner 
replenishing device to which toner container 1 may 
be attached. An axis is provided on the toner 
container holder. The toner container on a toner 
container holder is pivoted around the axis of the 
toner container holder. An outlet cleaning member 
for cleaning a toner discharging outlet is fixed to 
the axis of toner container holder. A rotating 
mechanism in the toner replenishing device rotates 
upon rotation of the toner container holder and 
stops in a position where the cleaning member 
closes a connecting mouth between the toner con- 
tainer and the replenishing device when the toner 
container holder is pivoted to a position where the 
empty tonar container may be taken off for replac- 
ing. 

Fig. 8 shows a toner container which is dif- 
ferent from tfie toner container of the type de- 
scribed above. There, the toner container 2 does 
not rotate, and a toner transporting member 8 Is 
provided within the toner container 2. The toner 
transporting member 6 is rotationally driven by an 
engaging member 7 which extends through an end 
wall of the toner container 2. A toner discharging 
mouth of the toner container is formed in the 
peripheral wall of the toner container and a shutter 
8 for opening and closing the toner discharging 
mouth Is provided on the peripheral wall. Since this 



toner container incorporates a separate toner trans- 
porting member 6. it is expensive which is espe- 
cially undesirable In a disposable part. 

While the toner container of Figure 7 is less 

s expensive, it has other shortcomings. The toner 
container has to be attached to the toner replenish- 
ing device after shaking the container and taking 
off the cap. However, the shaking causes the toner 
to form an aerosol and, when the operator takes off 

io the cap, the operator's hands or clothes can be 
dirtied. Moreover, in case that the operator drops 
the loner container when the cap is removed, a 
large amount of toner will spill out. 



The present invention has as an object to over- 
come the above and other problems encountered 
in the aforementioned art. 

20 It is a further object of the invention to provide 
a toner container and a toner replenishing device 
which prevent toner from spilling out from the con. 
talner before the toner container Is attached to the 
toner replenishing device. 

25 The above and other objects of the present 
invention are achieved by a toner container rotatab- 
ly mounted to a toner replenishing device for dis- 
charging toner to the toner replenishing device 
upon rotation of the toner container. The toner 

M container includes a cyindrical member for con- 
taining toner to be discharged, the cyindrical mem- 
ber having a mouth portion adjacent one end there- 
of. It also includes a drive element coupled to the 
cylindrical member for transmitting rotational torque 

35 to the cylindrical member when the cylindrical 
member is mounted to the toner replenishing de- 
vice, as well as a cap member covering the mouth 
portion and mounted relative to the cylindrical 
member such that the cap member can remain 

40 stationary when the cylindrical member is rotated, 
the cap member having an opening through which 
toner can be discharged. A shutter is mounted so 
as to selectively close the opening. 

According to a further feature of the invention, 

46 the aforementioned toner container is combined 
with a toner replenishing device to form a toner 
replenishing system. The toner replenishing device 
includes a holder portion which receives the cap 
member when the cylindrical member Is rotatably 

so mounted thereto, as well as a portion which pre- 
vents rotation of the cap member when the cylin- 
drical member is rotatably mounted thereto, and a 
shutter opening portion which opens the shutter 
when the cylindrical member is rotatably mounted 

55 thereto. A drive portion rotationally drives the drive 
element of the toner container. 

According to yet a further feature of the inven- 
tion, the cap member comprises a cap element 
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having a rotational mounting part which is coopera- 
ble with the cylindrical member for the rotatably 
mounting the cap element to the cylindrical mem- 
ber. A cap opening Is provided in the cap element 
tor discharging toner when the cap element is 
mounted to the cylindrical member. A shutter 
opens or closes the cap opening and has an en- 
gaging portion for engaging with a shutter mecha- 
nism ot the toner replenishing device when the cap 
member Is mounted to the rotatable member in the 
toner replenishing device. 

With the cap member covering the mouth of 
the toner container, the toner container is attached 
to the main body of the toner replenishing device. 
Until at this time, the toner discharging opening of 
the cap member Is closed. Once the toner con- 
tainer is held in a container holder of the tonar 
replenishing device, a shutter for opening and clos- 
ing the toner discharging opening of the cap mem- 
ber may be opened and the contained toner dis- 
charged through the toner discharging opening by 
rotating the toner container using a driving part. 
Since the cap member of the toner container is 
rotationally movable on the toner container and is 
held by a holding member, the cap member does 
not rotate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and further features of the 
present invention will become apparent from the 
following detailed description when read in con- 
junction with the accompanying drawings, wherein: 
Fig. 1 is a perspective exploded view of a toner 
container according to the invention; 
Fig. 2 is a longitudinal sectional view showing a 
toner container according to the invention; 
Rgs. 3 (a) and (b) are sectional views showing 
cylinder members according to further embodi- 
ments according to the invention; 
Fig. 4 (a) is a perspective view showing an 
important part of a toner replenishing device 
cooperating with a toner container according to 
the invention; 

Fig. 4 (b) is a perspective view showing a shut- 
ter according to the invention which Is in an 
open position; 

Fig. 5 is a perspective view showing the entire 
toner replenishing device; 
Fig. 6 is a sectional view which is taken along 
the line VI - VI of Fig. 5; 

Fig. 7 (a) is a longitudinal sectional view of a 
conventional toner container; 
Figs. 7 (b) and (c) are views showing operations 
of taking off a cap of the conventional toner 
container; and 

Fig. 8 is a longitudinal sectional view of a toner 
container relating to other conventional art. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

A description will now be given of preferred 

s embodiments of a toner container and a toner 
replenishing device according to the present inven- 
tion using an electrophotographic copier. 

First, a toner replenishing device according to 
the present Invention will be explained referring to 

w Fig. 1 and Rg. 2. 

Rg. 1 Is a perspective exploded view of a toner 
container 11. 

Rg. 2 Is a longitudinal sectional view showing a 
toner container 11. 

is The toner container 1 1 comprises three major 
components: a cylinder member 12 which has a 
mouth portion on an end 18, a cap 13 which is 
comprised of a cap element having a shape ca- 
pable of covering the mouth portion and which is 

20 rotationally movable on the cylinder member 12, 
and a gear 14 which is mounted to the cylindrical 
member 12 and can be supplied with torque from 
the toner replenishing device. 

On an inner peripheral surface of the cylinder 

25 member 12 is provided spiral rib 15 for transport- 
ing toner, wherein the contained toner is trans- 
ported toward the mouth portion end 18 by the rib 
15 when the cylinder member 12 rotates. The rib is 
useful for transporting toner when the cylinder 

30 member 12 is attached to the toner replenishing 
device- horizontally (or so that the mouth portion 
end 16 faces upward) as shown in Rg. 2. When the 
mouth portion is attached facing downward as 
shown in Fig. 3 (a) or when a shape of the inner 

35 peripheral surface is constructed so that it gradu- 
ally inclines downwardly toward the mouth portion 
end 16, so that the inner surface Inclines in the 
attached position as shown in Rg. 3 (b). it is 
possible to transport toner without the rib 15. The 

40 container is made of resin such as PE (polyethyl- 
ene) or PS (polystyrene). It can also be made of 
paper. To get a high degree of transporting effi- 
ciency, it is desired to choose materials such that 
toner does not adhere to the inner peripheral sur- 

4s face of the cylinder member 12. 

The cap 13 is rotationally movable on the cyl- 
inder member 12 and Is constructed so that the 
cap 13 does not route with respect to the toner 
replenishing device in spite ol the rotation of the 

so cylinder member 12, when the container is moun- 
ted to the toner replenishing device. On an outer 
peripheral surface of the cylinder member 12 Is 
formed an annular projection 12a as shown In Fig. 
2, and on an Inner peripheral wall of the cap 13 Is 

ss formed an annular engaging projection 13a as a 
rotational mounting part which can engage with the 
projection 1 2a to prevent separation of the cap and 
cylinder In an axial direction once the projection 
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12a has engaged with the engaging projection 13a 
and so that the cap 13 and the cylinder member 12 
can rotate relative to one another. 

A cap opening 17 for discharging toner is 
formed on a side wall of the cap 13 which covers 
the mouth portion end 16 of the cylinder member 
12. Preferably, the shape of the cap opening 17 is 
a sector shape which is wider at its radially outer 
end to reduce discharge resistance. A cap side 
engaging portion 19. which engages with a cap 
stopper portion 32a of the cap cover 32 (as shown 
in Fig. 4) Is formed on the cap 13 so thai the cap 
does not rotate with the cylinder member 12. The 
cap side engaging portion 19 has preferably has a 
simple shape which Is easy to handle and position 
by the operator when the toner container 11 is 
attached to the toner replenishing device. The cap 
13 is made of resin such as acrylonitrile-butad- 
styrene (ABS) or polystyrene (PS), etc. 

A peripheral seal member 25 adheres to the 
cylinder member 12 to prevent toner from leakinQ 
from a gap between the cylinder member 12 and 
the cap 13. Preferably, the peripheral seal member 
25 is made of stable materials such as a foamed 
polyurethane or rubber. It is desired that the ma- 
terials of the peripheral seal member 25 have a low 
coefficient of friction to reduce the rotation resis- 
tance of the cylinder member 12 on the toner 
replenishing device. 

It is also possible to reduce the resistance by 
using materials having a low degree of friction for 
the peripheral surface of the cap 13. Further, it Is 
possible to adhere the peripheral seal member 25 
to the cap 13 instead of to the cylinder member 12. 
Again, it is desirable to use materials having a low 
coefficient of friction to reduce rotation resistance 
of the toner container 11. 

ft is easier to adhere the peripheral seal mem- 
ber 25 on an outer peripheral surface of the cyl- 
inder member 12 than on the inner surface of the 
cap 13 when sealing the space between the outer 
peripheral surface and the inner peripheral surface 
to prevent toner from leaking. In case the projec- 
tion 12a and the engaging projection 13a are 
formed on both peripheral surfaces, it is preferable 
that the seal member is adhered as far from the 
mouth portion end 16 as possible so as not to 
damage the seal member when assembling the 
cap 13 to the cylindrical member. 

A shutter 18 which can open or shut the cap 
opening 17 is provided on the cap 13. The shutter 
18 has a sector shape and a size such that it can 
cover the cap opening 17. The shutter 18 is 
rotatlonally mounted on the cap by its axis part 20 
which fits in an axial hole 21 of the cap. A shutter 
guide 24 in the form of an arcuate wall is formed 
on the radial edge of the cap 13 to guide the 
shutter 18. An engaging portion 22 formed on the 



shutter can be turned in order to move the shutter 
18. The shutter 18, like the cap, is made of resin 
such as acrylonitrile-butad-styrene (ABS) or poly- 
styrene (PS), etc. 

s A cap opening seal member 23 Is adhered to a 

surface of the shutter 1B to prevent toner from 
leaking from a space between the edge of the cap 
13 around the cap opening 17 and the shutter 18. 
The seal member 23 is made ol stable materials 

to such as a foamed polyurethane or rubber. It is 
desired that the materials of the seal member 23 
have a low coefficient of friction to reduce resis- 
tance to opening and shutting movement of the 
shutter 18. It Is also possible to reduce resistance 

is by using materials having a low degree of friction 
for the end of the cap 13 which contacts with the 
shutter 18. Further, it is possible to adhere the seal 
member 23 to the end of the cap 13 around the 
cap opening 17 instead of to the surface of the 

id shutter 18. In this case, the resistance to opening 
and shutting movement can be reduced when the 
surface of the shutter 18 has a low coefficient of 
friction. 

A gear 14 provides a drive element and is 

2« formed by forming teeth on a cylinder base, and 
mounting the base on an outer peripheral surface 
of the cylinder member 12 as shown in Fig. 1. A 
cut-out 26 of the gear engages with a projection 27 
of the cylinder member 12 in order to reliably 

30 transmit torque to the cylinder member 12. It is 
possible to form the gear 14 integratedly with the 
cylinder member 12. It is also possible to form an 
engaging portion such as a projection or a dent for 
engaging with a driving gear 31 on a back end wall 

35 of the cylinder member 12. In this case, the engag- 
ing portion of a driving mechanism of the toner 
replenishing device for driving the cylinder member 
12 is constructed In correspondence to the position 
and shape of the engaging portion on the toner 

40 container 1 1 , and the cylinder member 12 is rotat- 
ed by the engaging of the engaging portions. 

Next, description will be given of the toner 
replenishing device according to the present inven- 
tion. Fig.4 (a) is a perspective view showing an 

46 important part of the toner container 11 and a toner 
replenishing device. The toner replenishing device 
according to the present invention is comprised of 
four major components: a toner container holder 30 
for holding the toner container 11, a driving gear 31 

so for driving the cylinder member 12, a cap stopper 
portion 32a and a shutter mechanism which is 
comprised of a shutter connecting member 33 hav- 
ing an axis 33a, an operating portion 34 and a 
coupling member 34a. The toner container holder 

ss 30 has a structure which can rotatlonally support 
the cylinder member 12 of the toner container 11. 
As shown in Fig. 3, a cap cover 32 for covering the 
cap 13 of the toner container 11 is provided to 



prevent toner from leaking to the outside. 

The driving gear 31 mates with the gear 14 of 
the cylinder member 12 mounted to the toner 
container holder 30 so that they can rotate the 
cylinder member 12. The driving gear 31 extends 
partially from a hole which is formed on a surface 
50 of the toner container holder 30. As shown in 
Fig. 6, the driving gear 31 Is connected to a driving 
motor 54 which is disposed under the upper sur- 
face 50 to drive the driving gear 31 

The cap stopper portion 32a of the cap cover 
32 engages with the cap side engaging portion 19 
of the cap 13 so that the cap 13 does not rotate 
with the cylinder member 12 when the cylinder 
member 12 Is rotated by the driving gear 31. More 
particularly, an upper portion of a peripheral wall of 
the cover 32 extends upward so that a space of a 
width y is formed in the cap cover, and so that the 
cap side engaging portion 19 of a width x ( x < y ) 
can be introduced Into the space. The side wall of 
the cap side engaging portion 19 contacts with a 
side wall of the cap stopper portion 32a whereby 
the cap stopper portion 32a and a cap side engag- 
ing portion 19 prevent the cap from rotating. 

The shutter mechanism Is capable of moving 
the shutter 1B so that it opens the cap opening 17 
by engaging with the engaging portion 22. For this 
purpose, the shutter mechanism has the shutter 
connecting member 33 and the operating portion . 
34. The shutter connecting member 33 has a re- 
cess into which can be inserted the engaging por- 
tion 22 of the shutter 18. An axis 33a of the shutter 
connecting member 33 penetrates the end wall of 
the cover 32 and the operating portion 34 is con- 
nected to the axis of the shutter connecting mem- 
ber 33 via the coupling member 34a. 

The shutter connecting member 33, etc. are 
provided in a space partitioned by the section plate 
35 and a connecting opening 36 is formed in the 
section plate to permit entry of the engaging por- 
tion 22 into the space partitioned by the section 
plate 35 when the cap 13 of the toner container 11 
is Introduced into the cover portion 32. A toner inlet 
opening 37 can then receive toner from the cap 
opening 17 which is opened by the shutter mecha- 

A description will now be given of attachment 
and detachment of the toner container 11 to the 
toner replenishing device. Referring to Fig. 4 (a), 
the toner container 11 is inserted In the cover 
portion 32 so that the cap side engaging portion 19 
enters the cap stopper portion 32a. At this time, the 
engaging portion 22 (refer to Fig. 1 and 2) Is 
introduced Into the recess of the shutter connecting 
member 33 through the connecting opening 36. 
The gear 14 of the toner container 12 meshes with 
the driving gear 31 upon such Insertion. Next, the 
operating portion 34 Is moved lr 



is shown by an arrow, so that the shuttBr connect- 
ing member 33 is rotated via the axis which is fixed 
the operation portion 34. The shutter 18 is thereby 
moved to a position to open the cap opening 17 via 
the engaging portion 22 which is fitted In the shut- 



Fig. 4 (b) is a view showing a state in which the 
shutter 18 is at the open position. As shown by 
dotted lines in Fig. 4 (b), it an operator pulls on the 
toner container 11 in this state, it can not be 
removed because the shutter side connection 22 is 
held at the reverse side of the section plate 35 of 
the cover portion 32. The section plate 35 thus has 
a function to prevent the toner container 1 1 from 
being Inadvertently removed. 

The attachment of the toner container 11 is 
thus completed. Detaching it from the toner replen- 
ishing device is done by operations opposite in 
order from those of the attachment operation. 

Next, description win be given of an embodi- 
ment of lha tonar replenishing device. Fig. 5 is a 
perspective view showing the whole toner replen- 
ishing device. Fig. 6 is a sectional view which is 
taken along the lines VI - VI of Fig. 5. Referring to 
Fig. 5, a developing unit 41 has a developing roller 
(not shown), etc. which are disposed in an opening 
lacing a surface of a photoconductive drum 40. 
The toner container holder 30 of the toner replen- 
ishing device holds the toner container 11 horizon- 
tally at a front side of the photoconductive drum 40 
and the developing unit 41. i.e.. at a first position 
where the axis of the toner container 11 and an 
axis of the photoconductive drum 40 cross per- 
pendicularly. The toner container holder 30 is rotat- 
ed between the first position and a second position 
where the container holder 30 is rotated at an angle 
of about 90 degrees with respect to the first posi- 
tion around a vertical axis (shown as line A-A) so 
that a back end of the toner container 1 1 moves to 
a position in front of an operator. At the first posi- 
tion, it is available to feed toner to the developing 
unil. At the second position, the toner container 1 1 
will be removable and easy to replace. 



toner transport member 42 for transporting toner to 
the developing unit 41 of the imagB forming ap- 
paratus from the toner container 11 and a hopper 
43 for storing the transported toner and for replen- 
ishing toner into the developing unit 41 if neces- 
sary. The Inside of the toner replenishing device Is 
connected to the toner transport member 42. Both 
the toner transport member 42 and the hopper 43 
are fixed to the developing unit 41 . A toner trans- 
port plate 44 extends into the toner transport mem- 
ber 42 and the hopper 43. and transports toner to 
the inner part of the toner transporting member 42 
by Its rotation. A toner replenishing roller 45 Is 
provided In a connecting portion between the hop- 
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psr 43 and the developing unit 41 . A front end 
portion of the toner transport member 42 is located 
under the toner inlet opening 37 ol the section 
plate 35 which Is provided in the cover portion 32. 
and the toner transport member 42 has a opening 
which is formed on the upper surface 50 of the 
toner container holder 30 to receive toner dropping 
from a toner dropping opening 51. A manual shut- 
ter 52 is provided to close the toner dropping 
opening 51 for maintenance. As shown in Fig. 5, a 
toner sensor 46 is disposed on the toner transport 
member 42 to detect toner. 

As shown in Fig. 5. a roller 55 for supporting a 
back end portion of the toner container 11 Is pro- 
vided on the toner container holder 30. Also, the 
coupling member 34a is forced clockwise by a 
spring 47. Holes 48 which are circular arc in shape 
are formed on the coupling member 34a and the 
circular arcs are coaxial with the axis 33a. The 
rotatable extent of the coupling member 34a Is 
limited by cooperation of the holes 48 and pins 49 
which are provided on an end wall of the cover 
portion 32 is inserted in the holes 48. 

The limit of the rotatable extent in a clockwise 
direction is defined as a position where the shutter 
connecting member 33 can receive the engaging 
portion 22 of the shutter 18 which is at a closed 
position of the cap opening 17 as shown in Fig. 4 
(a). On the other hand, the limit of the rotatable 
extent in a counterclockwise direction is set as a 
position where the shutter connecting member 33 
can make the shutter 18 open the cap opening 17. 
The spring 47 makes the shutter connecting mem- 
ber 33 return to the limit position in the clockwise 
direction and hold it after the toner container 11 is 
taken away for replacement. It is thereby assured 
that the shutter connecting member 33 receives 
the engaging portion 22 when the toner container 
1 1 is attached. 

It is possible that the shutter connecting mem- 
ber 33 can hold the coupling member 34a at the 
limit position in a counterclockwise direction to 
open the cap opening 17 by manually moving the 
shutter 18 via the operating portion 34 after the 
attachment of the toner container 11. The holes 48 
could have a projections so that the holes 48 can 
lock the pins 48 at the limit position in the coun- 
terclockwise direction. The lock could then not be 
released and the coupling member 34a could not 
rotate as long as the operating portion 34 Is not 
operated by a predetermined force which is at least 
bigger than the force of the spring 47. 

As shown In Fig. 6. a plate 53 which has slits Is 
provided on the toner replenishing device so that 
the distal end of the plate 53 contacts with a 
peripheral surface of the toner replenishing roller 
45. 



A ring-shapod projection 56 is integratedly 
combined with the gear 14. When the ring-shaped 
projection 56 contacts with a portion adjacent to 
the teeth portion of the driving gear 31, the posi- 

s tioning function Is obtained between the gear 14 
and the driving gear 31. Further, when the ring- 
shaped projection 56 contacts with an upper end 
portion of the toner container holder 30, a support- 
ing function of the cylinder 12 Is obtained on the 

w upper end portion. 

Again referring to Fig. 6, a description will be 
given of the toner replenishing process performed 
by the toner replenishing device. Based on control 
signals from the image forming apparatus, the 

»s toner replenishing roller 45 is driven and a certain 
amount of toner is fed into the developing unit 4 by 
the toner replenishing roller 45 of the hopper 43 
and the plate 53 with slits. At this time, the toner 
transport plate 44 of the toner transporting member 

ao 42 also rotates and toner Is transported toward the 
toner replenishing roller 45 from the front end por- 
tion side of the toner transport member 42 so that 
toner reaches the toner replenishing roller 45. Dur- 
ing such a series of steps, the toner sensor 48 of 

26 the hopper 43 detects whether or not the toner 
exists (toner level). 

When the sensor detects a signal of no toner, a 
control unit of the main body ( not shown ) sends a 
driving signal to the driving motor 54 for rotating 

30 the cylinder member 12, the driving gear 31 is 
supplied with a torque and the cylinder member 12 
Is rotated via of the toner container 11. At this time, 
the cap 13 Is held In the cap stopper portion 32a of 
the cover 32 and so only the cylinder member 12 

as rotates. During such rotation, the ring-shaped pro- 
jection 59 is supported by the upper end portion of 
the toner container holder 30 at the cap 1 3 side of 
the cylinder member 12, whereas the roller 55 
supports the cylinder member 12 at the opposite 

40 side. Due to the rotation of the cylinder member 
12, toner within cy finder member 12 is transported 
toward the cap opening 17 by the toner transport 
projection 15 and discharged to the front end of the 
toner transport member 42 via the cap opening 17 

46 and the toner dropping opening 51, and further is 
transported toward the hopper 43 by the toner 
transport plate 44. The driving motor 54 stops and 
the cylinder member 12 also stops when the toner 
sensor 48 detects the toner. 

so In the above mentioned embodiment, toner Is 
replenished after opening the cap 13 by the man- 
ual operation of the operating portion 34. However, 
It is possible to provide an automatic opening-and- 
shutting mechanism to automatically move the cap 

55 13 when the toner container 1 1 Is attached to the 
toner holder 30. 

Obviously, numerous modifications and vari- 
ations of the present invention are possible in fight 
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of the above teachings. It is therefore to be under- 
stood that within the scope of the appended claims, 
the invention may be practiced otherwise than as 
specifically described herein. 

Claims 

1. A toner container rotatably mountable to a 
toner replenishing device for discharging toner 
to the toner replenishing device upon rotation 
of the toner container, comprising: 

a cylindrical member for containing toner 
to be discharged, said cylindrical member hav- 
ing a mouth portion adjacent one end thereof; 

a cap member covering the mouth portion 
and rotationally movably mounted relative to 
said cylindrical member such that said cap 
member can remain stationary when said cy- 
lindrical member is rotated, said cap member 
having an opening through which toner can be 
discharged; and 

a shutter mounted to said cap member so 
as to selectively close said opening. 

2. A toner container according to claim 1. includ- 
ing a seal member provided on said cap mem- 
ber so as to seal a space between said the 
cap member and said shutter. 

3. A toner container according to claim 1 . includ- 
ing a seal member provided on said shutter so 
as to seal a space between said cap member 
and said shutter. 

4. A toner container according to claim 1 , wherein 
said shutter has a sector shape. 

& A toner container according to claim 1, includ- 
ing a drive element coupled to said cylindrical 
member for transmitting rotational torque to 
. said cylindrical member when said cylindrical 
member is mounted to the toner replenishing 
device. 

6. A toner container according to claim S wherein 
said drive element comprises a gear mounted 
circumferentially on said cylindrical member. 

7. A toner container according to claim 1 includ- 
ing a seal member sealing a gap between said 
cylindrical member and said cap member. 

a A toner container according to claim 7 Includ- 
ing low friction material at said gap. 

g. A toner container according to claim 7 wherein 
said seal member Includes a low friction ma- 
terial. 



10. A toner container according to claim 1 includ- 
ing annular projections on said cylindrical 
member and said cap member, which projec- 
tions cooperate to retain said cap member 
mounted on said cylindrical member while per- 
mitting said cap member to rotate on said 
cylindrical member. 

11. A toner container according to claim 10 Includ- 
ing a seal member sealing a gap between said 
cylindrical member and said cap member. 

12. A toner replenishing system comprising: 

a toner container including a cylindrical 
member for containing toner to be discharged, 
said cylindrical member having a mouth por- 
tion adjacent one end thereof, said toner con- 
tainer further comprising a cap member cover- 
ing the mouth portion and rotatably movably 
mounted relative to said cylindrical member 
such that said cap member can remain station- 
ary when said cylindrical member is rotated, 
said cap member having an opening through 
which toner can be discharged; and 

a shutter mounted to said cap member so 
as to selectively close said opening; 

a toner replenishing device onto which 
said cylindrical member may be rotatably 
mounted, said toner replenishing device in- 
cluding a holder portion which receives the cap 
member when said cylindrical member is 
rotatably mounted thereto, said toner replen- 
ishing device further comprising a portion 
which prevents rotation of said cap member 
when said cylindrical member is rotatably 
mounted thereto, and a shutter opening portion 
which opens said shutter when said cylindrical 
member is rotatably mounted thereto; 

a drive element coupled to said cylindrical 
member for transmitting rotational torque to 
said cylindrical member when said cylindrical 
member is mounted to the toner replenishing 
device; and 

a drive portion on said toner replenishing 
device which rotationally drives said drive ele- 
ment. 

13. A toner replenishing system according to claim 
12, including a seal member on said the cap 
member to seal a gap between said cap mem- 
ber and said shutter. 

U. A toner replenishing system according to claim 
12. including a seal member on said shutter to 
seal a gap between said the cap member and 
said shutter. 
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15. A toner replenishing system according to claim 
12 wherein said shutter opening portion com- 
prises: 

a shutter connecting mechanism engaging 
said shutter when said cylindrical member is 
mounted to said toner replenishing device, 
said shutter connecting mechanism being 
mounted on an axis for rotation to open said 
shutter; 

an operating portion external of said holder 
portion; and 

a coupling member connecting said op- 
erating portion to said axis such that said shut- 
ter can be opened by a force applied external 
to said holder portion. 

16. A toner replenishing system according to claim 
1 2 including a spring biasing said shutter into 



1T. A toner replenishing system according to claim 
12. wherein said holder portion includes a sec- 
tion plate partitioning a space in said holder 
portion and a connection opening In said sec- 
tion plate. 

18. A toner replenishing system according to claim 

1 7. wherein said shutter includes an engaging 
portion which fits through said connection 
opening and into said space when said cylin- 
drical member is rotatably mounted to said 
toner replenishing device. 

19. A toner replenishing system according to claim 

18, wherein said shutter opening portion in- 
cludes a shutter connecting mechanism in said 
space and engaging said engaging portion 
when said cylindrical member is mounted to 
said toner replenishing device, said shutter 
connecting mechanism being mounted for ro- 
tation so as to rotate said engaging portion of 
said shutter engaged therewith to open said 
shutter, wherein said connection opening is 
shaped to prevent passage of said engaging 
portion rotated by said shutter connecting 
mechanism so that said toner container cannot 
be removed from said toner replenishing de- 
vice when said shutter is opened. 

20. A cap member for use with a cylindrical mem- 
ber ot a toner container rotatably mountable to 
a toner replenishing device for discharging 
toner to the toner replenishing device upon 
rotation of the toner container, comprising: 

a cap element having a rotational mounting 
part which is cooperable with said cylindrical 
member for rotatably mounting said cap ele- 
ment to said cylindrical member; 



a cap opening in said cap element for 
discharging toner when said cap element is 
mounted to said cylindrical member; 

a shutter for opening or closing said cap 
s opening: and 

an engaging portion associated with said 
shutter for engaging with a shutter mechanism 
of the toner replenishing device when said cap 
member Is mounted to said cylindrical mem- 
w ber mounted to the toner replenishing device. 

21. A cap member according to claim 20, wherein 
said cap opening has a sector shape. 

»5 22. A cap member according to claim 20, wherein 
said shutter has a sector shapB. 

23. A cap member according to claim 20, includ- 
ing a guide mounted to said cap element for 

20 guiding said shutter. 

24. A cap member according to claim 20, includ- 
ing a seal member provided on said shutter so 
as to seal a space between said cap member 



EP 0 616 268 A1 




EP 0 616 268 A1 




EP 0 616 268 A1 




